Effects of CYP3A5 and MDR1 single nucleotide polymorphisms on drug interactions between tacrolimus and fluconazole in renal allograft recipients.
Drug interactions between tacrolimus and azole antifungals are characterized by a large clinical variability. The aim of this study was to examine the influence of the CYP3A4, CYP3A5, and MDR1 single nucleotide polymorphisms on changes in tacrolimus exposure and dosing in renal allograft recipients treated with fluconazole. Twenty-nine patients who had received documented fluconazole treatment were identified out of a total of 753 renal recipients on maintenance tacrolimus therapy. These 29 patients were genotyped for CYP3A4*1/*1B, CYP3A5*1/*3, MDR1 C3435T, and G2677T/A, and the influence of the latter polymorphisms on tacrolimus exposure and dose before, during, and after fluconazole administration was examined. Dose-corrected trough blood tacrolimus concentration did not change significantly from baseline (1.26+/-1.23-fold) in heterozygous CYP3A5*1 carriers during exposure to fluconazole, in contrast to homozygous CYP3A5*3 carriers (3.28+/-2.34-fold; P=0.04 between CYP3A5*3/*3 and CYP3A5*3/*1 genotypes). Homozygous CYP3A5*3 carriers experienced a significant decrease of weight-corrected tacrolimus dose requirements during fluconazole administration (54.7+/-23.7% from baseline, P<0.05) in contrast to heterozygous carriers of CYP3A5*1 (25.1+/-29.9%; P=0.07 between CYP3A5*3/*3 and CYP3A5*3/*1 genotypes). These findings were not influenced by fluconazole dose or duration of administration. Significantly more CYP3A5*3/*3 carriers were exposed to tacrolimus dose-uncorrected trough blood tacrolimus concentration value greater than or equal to 15 ng/ml during administration of fluconazole compared with CYP3A5*3/*1 carriers (73.9 vs. 16.7%, P=0.01). In renal allograft recipients the CYP3A5*3/*1 genotype is associated with a reduced susceptibility for the inhibitory effects of fluconazole on tacrolimus metabolism, thereby identifying a genetic determinant of the clinical variability of CYP3A-mediated drug interactions.